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Norwood's Epitomit, 


B ting the Application of the Dodrine of Triaws | q 
gles, in the two prinicigat kinds of Sailing, *. » 


vigaciog, and eſpecially of ſuck Lug pr nes yo as 
is reference ike ole De&rine of 


rical Triangles ; But I have here ſhewed the 
of all uſeful Probiems, 40uchiog the rwe prjacipal kinds of 
ſayling by right-liped Triangles, 


Region of ſailing by ths aheaw: or ordinary Sean 
Chart. 


Although the ground of the Proje&ion of the | 
Charrheiog falſe (as ſuppoſing ihe Earth and Seato bes plain 
Superficies) and ſo the concluſiens thence derived muft alſo 
for the moſt part be errogeous; . yet becauſe it is Py 
rave] witd;ond the errors in ſmall diſtances not fo 
will not erwhcly negled ir, 


RE 1h fark Remb, bew 
Sailing 100 Leagmes mpon the ſixt 
we ſhall I G ha: my Parallel or Latiende ? 


Nate, The angle that 3ny point of the Compaſs makeswich 
the Meridian, we call the Rumb : bat the angle that it makes 
with any Parallel,we call ghe complemear of he Kumb. 

* And foraſmuch as 16 every point of the com dy 
ſwers x: deg-15 mip- theref ory rhe fxth ro nn 
mdian {name)y, ©'s 0, Bic "EY 


M intent was here to have annexed a Treatiſe of Na- 


y Sean 


> 
' 


| __ $# Problems of Sailing, 
"* gleth kk of 16... Si word | 
» On whe | ESE. 2% = S | 


deg:30 min; isthie angle of © > 
—=_ Rinmb wich every "Pa 


Now admit T Cail from D A 


- 


th ANortheaſt 100 leagues, INK DIED 
hy re rv differen: of 
Latitude BD. | 
By the third Caſe of p'ain Trianyles, 
A$ Radius ] | : | 
To thediſtznce ran, AD roo leagnes, 2,20000 


So line complem. the Rumb. «A az deg. ;o min. 9-5 $2384 
To/the difference of Latitude, DB 38 ,* leagues, 258234 


| WE i 2x ahh 4 . 
Tn like manner you may find the difference of Lat irade, for 
any diftance cun upon aoy other point of the Compaſs. \_ 
Js. Sealing 109 leagn's Kpan tze ſixth Rumb, How far emT 
wepariey from the Meridian of ube place from which 1 came ? 


That is by the ſame things given as before, 1 demand A B. 
o By the third Caje of plain Triangles. 
As Radius | 
To the diſtance run, AD 100 leagues, 2-00000 
So.isrbe Gar ofthe kumb, ' + D457 deg.30 min. 9,966 
To the departure from the Merid;'A B'yz 4 leagues, 1,96562 
#> (7 iM Þ $3 $4 ' SIHTILLE 1e - $25%, 


. 


3. S$aling upon the i th Rumb,cill 1 «/ter m);L etitade one | 


degre: | demand how far 1 have ſajled?; 1 414 
As iling from D to A, Eaſt Northeaſt, till the d'ff:rence of 
Laticude D B bg :0 leagues, | demand the diſtance run AD. 
hes Cty by the ſecond Cale of plain Triengles., | 
As fine complemen: the rumb, s A 22d. 30 min,ce, ar. O,41716 
Thelen of Laid D FL lags, LIN 


ae — 4 3 Joe mg Lake 
Toke Wnde tb AH $5; 2 Ggh | Pb 


, _ nos MU " 4 19 — P_ . = 
* The nd oo might be moyed, by the departure from the 
EY 4. Sailing 


' by theeplary Sea-Chart. $- 
4. Sailing upon the irth Rymb,till 1 bavealtered my Lati- 
tude one degree;- how witch am 1 departed from my firſt - 


_— | : ——_ - franc of 
As ſaflingfrom D to A, Eaft NortheaRt,till ihe 6 ARE | 
atirudeD B be zo leagues, 1 Aetna A yy arLure Trom: 


the Meridian, (as for example in the former type.) ;; 
2,1 - Bythe firſt Caſeof plain Trievgles,. © > 
As Radius | e = 
To thed fetenct of Latitude; Þ B, 2o leagues... ;- 1,30103 
So is the tangeot'vf the rumb, : D 67 deg. zo min 1033298 
0 the departure from the Merid.A B 48. _3 leagues, 1,6838L 
C x «> 3 10 52% $15 {Þb&a 
Jn like manner by the departure from, the Meridian given, 
ou $d the differeace of Latitude. | FR LAS 
L Sailing upon ſome Ruwb, berween..the North and tht 
Eaſt 52. 3 leagues,” and finding that I have altered my 


10 | : | b . 
Letiiide one degree : 1 dimind upon what point I have 
failed? "7 , \ 
JM - as if 1 fail fromDroA., (being ſome Rnmb berween the 
Faſt avd North) 52 5 leagues ; and then find the difference of 


10 -: , : 
Latitude D'B to be 20 leagues ; Idemandtheangle ADB. 
Say by the ſirth Caſe. | 
As iſtanceruo. DA 52 3 leagues,co,er, 3,1 K9T 
_; 


B 20 leagues, x7 ,36103 
o | #A,22 deg. zo min _ 9.58294 
Whoſe complement D. 67 deg, zo mio. is the fixth point. 
Om the Meridian] namely, Eaſt Nontbeaſt. Here we 
otne paxt of a minute (as in theſe things not co be regarded) 
ad (o it other places S 
«s Sejling upon ſome Ramb between the North and the 
Eaſt, 52 2 leagues. and finding thet 1 have altered my 


C20 W, 
Letitude one depree : 1 would know my departure 
| Fefunidicn.. TI þ a | [9 
A 3 WW - 


od 


| Problems of Sailing 
By the ſeventh [aſe._ | 


To the diſtance ran, add the difference of TO noee” 
ſo ſubſiraſt it from the ſaid Diflance, rake of the Gu 


hy 


a —_ a i 4 7/4 


« Then add togerber the po 
Feniditivet;and ha!f that Totali ithm 
from the firſt Meridian. AO PH ROI 4 Tha qu 


Diſtance run DA, yz $leag, mane? L jeag- 1,85384 | 
Remain. 2» \ 3 leag 4 300g 


| 36 2 7 
Departure from the Meridian A 2.48 3 3 leagu es. 2,68 368 


' The ſathe tay be otherwiſe fi page by the lame ns 
And ia like ſort might the diff, erence of latity found, 
tho depacture' From che Meridian being known. ' 


7. The Aifliexce of the Mieridians of two places, and 
.#he difference of the Latitudes of the ſame places 
being given,to find the Rumb and diſtance, 


As te” 4 repreſent the Lizard "5m the VVeſt pa par It of gas, 
_—_ wo the Patattel theredf, and'ter D reprefent St.” 

Iſland being one of the an D B the Meridian thereok, _ 

JB 'tetdiftance 

of the Lizard from the Me- * 
xidien of St. Mana; which 
let be 222 leagues 3 and A ©- 
B the diftance of their pa- 
————— -_ | 
Iatirades 256 es, 1 
mand che Rutb, nemely, 
the angiear D, andthe diflonce is <6 Ruth A id. 


Firlt for the ramb, ſay by the fourth hogs 


'As the difference of Laticude. DB 356 leagues 160-87, 17559176 
Is in proportion to Radius : 
$0 is the diſtance of the Meridian A B, 272 leagaes,_ 2,4 2.4 3457 


To the tangent of the tumb+ D, 46 deg: 44 min. _. 1092633 

VVhich bs the fourth Rumb NE Meridian, and x degree 

44 min» morez which fhews the courſe from St, a_ 
izat 


Ditfet. of latid. D D,z0 leag. 


by the plain Sea-Chart, 5 

qeattode win Eaſterly ! or from the 
.rideg, 44 min. Weſterly, And 

plain Chart. 

Secondly, for the diſtance A D\, ſayby the 2 caſe. 

As the fine of the Rumb,s D 46 deg. 44 minutes, £9.47. 0,1$776 | 

To the diſtance of the Merldians A B, 272 leagues. 2543457 

$o is the Radius. h 

Tothediftance of the placts AD, 37! ' leagues, 2,47433 


z 
And ſuch ſhould be the diſtance by the plain Chart: | 
8. Sailing away WSW, I ſer 4 point of Land, 
which 1 ſet, and find to bear from me Weſt by 
North, and having ſailed ſix leagues further, [ 
and, find ut bears from me Northweſt by Feſt: 1 
| would kh now how far it is diftavs, 
and As let E be & 
point of land, D 
which when the 
ſhip is ar A, I ſer 
and-find to bear 
a from Weſt by 
*« North, but 1 bold 
on my ceurie 
from A to D aA 
Weſt South Weſt 13 miles, and at D, I ſer the ſame point of 
Land again, and find ic te beartiom me Northweſt by Weſt 1 
{ Þ 1demand the diftance thereof D E, that is, how far it was from 
me in my laſtobſervation ? 
\ Firſt, | conſider between AE, the Weſt by North, and A D 
the Weſt South weft, is tbree Points of the Compaſs, that is,38 
degrees 45 min. which is the angle at A: alſo berween E A,the 
Eaſt by South, and E D ihe South-eaſt by Eaſt arc two Points, 
that is,22 degrees zo minutes. 


_ Therefore by the 81h.Cale of plain Triancles, 


As fine theangle at the point ſeen,s Ex2d.jzo m.co,ar, 0,41916 


W571 2c r the diſtance _ ſe A D 183 miles, 1425527 
| So tine the angle at the fr , 

2633 place of obſervation, #33 degrees 45 min, 9,74474 

_ To the diſtance of the point ſeen, ED 2» T miles, 1,41774 

aid 


A 4 Where- 


q” 6 Problems of Sailing 
Whereby [4 appears, that thedifizace of the poinr ſeen from | 
the place of your laſt obſervation. is 26 miles, and a fartong. 1a 
like manner you may fiad the diſtance chererf aid the place? 
of your firt dbſetvarien A. "TL 
\ Admit the courſe from the Liz urd to $, Marics. 
beS \V the diſtance 373 % leagues,” A pertain 


hip b-und from the Lizard.to'S. Marics,fleers awey SS Wy 
ant afterwards W by S, and ſs ſometimes upon on: of t;ofe 
pomn:5,/om-1:m? wpon the other, till ſhe arrives at $. Maries z 
1.0 I demand yow many leaenes ſhe Lat) ſayied npen one of 
theſe priner,and or, Many 6 pcu $ve other 2 L « | 

Let A be the Lizord, E, S. Maries, and ſeeing x + w, being 
from Southweſt rwo points, makes an angle therewith of 22 
deg. 30 min. which ler be A zAlſo Weſt by South makes with « w 

an Angle of zz deg.45 min-which let be E, alſo South z w, 
- makes with Web South an angle of 56 deg. t5 min. which 
ler be che complement of D to1 80 deg. 


| berefere by rhe 8 Caſe. 


As the fineof _ D, 56 deg 15 min. com.av. o.c80w5 
To the difiance given A'E,373 1 leagues, 2,55113 


r 4 
Sois the fine of E, 33 dep. 49min. 174+74 
To' . AD, 148 leagues, 2439604 


10 
' Which is rhe diflance run upon the Weſt by South points. 
. Anain, 
As the fine of D, 5* deg. rg min. com ar. . © 08015 
To the diſtance given AE, 373 7 leagues 2,$7113 


\ 2 
$9 is the ſine of A. 2 deg 30 min. _ 0.58234 


To the way run E D, 171 #le:gues, 2:3 5412 
109 . 


Which is the diſtance run upon the Weſt by South pointes, 
10.41 Merchant-man, being inthe Latitude of 43 


degrees, f.lls irt1 the hands of Pirates, who 4- 
mergft other things take away his Sea-compaſs, 
But whes he ts gotten cl:ar, he ſails away asd » 

rettly 


by the plain $ea-Chart. 9 
relty as be can, and after two days meets with 0 
Manof Way, who alſo bad been the day before 1s 
the Latitude of 43 deg- and had ſailed thexce 
SE by g 37 leag nes, He deſirow' P find rheſe 
Pirate:, the eMerchant-man tells them, he left- 
them lying ro and fro where they took hins, and 
he bad ſailed fince at leaft 64 leagues, between 
the South avd weft : what courſe ſhall the 
"Man of Yar ſhape to find theſe Pirates? 

Let A E betbe 

arallel of 43 D ; 

eg. D che place 
here the ſhips 
meet : then is 


here given AD 
64 leagues, E D 


leagues » and A 


th 
the argle DEA 
Give points or 56 deg. x5 min. 


T herefore by the g Caſe ef plain triangley. 


$ the diſance run by * , D64 leagues, G . 
the Merchane man, 7 Can Benet: Wi 49306 
o ine the angle given, z'E, 56 deg. 15 min. 991905 


0 is thediftance runn 
by the Man of VVar z* D, 37 leagues. 1, $6320 


o bnean angle required, s a, 23 deg, 44 min, g$.68:187 

This is VVeſt Southweſt, s deg 14 min Southerly,and ſo bath 
he Merchant ſailed ; therefore ro rerurn co the ſame place he 
uſt ſhape his courſe Eaſt Northeaft,6 deg 14 min. Northetly. 


11. 1 here are two Ports lying N t, and N W, one 
off azother, a ſhip ſails from the Weftermoſt of 
theſe Ports Exſft SoutheaFt 47 leagues, another - 
departing from the E aft:rmoſt Port ſails 66 
leagues, ard then meets with the former, what 
courſe hath this ſecond ſhip kept ;and how far are 
theſe Ports aſunder ? Ler 


| * . Problems of Sailing. 


' Letthe Northeaſt Porctbe A, the Son E, and the plac 
where theſe Ships meer at D, And fo as from Eto 
thecourſeis Northeaſt, and from Eto D Eaft $0 . 
Foe thr angle at K, is 67 degrees 30 min, and the fide E D, 4 


leagues, and AD 66leagues. 
Therefore by the g caſe of plaru triangles, 
And ſeeing from At! 
As AD66leagues, cv.4,, $,12246 EF, the courſe is South-h 
To ine E, 67 deg. 30 min, $9656: Weſt, and from atoD 
fo D 47 leagues 1,67210 41 d, 08. m, mote Sou* 
fine A,41 deg.o8 min. 981919 therly : therefore the 
courſefrom A to D, is South 3 deg.fz min. Weſterly. 
Secondly, for thedifiance of cheſe Ports A E; the Angle at 
A. being 4* deg. o8 min. and the Angle at E697 deg. jo min. 
the ſun.n» of them both is 108 deg. 38 min. which ſubſtradged 
from i $0 Aegrees, leaves the angle at D,71 deg. 22 min. 
[ lifrefore bythe &-caſe of plain treangles. 
As ling E, 67deg. 30 min. co. 47. 003439 % « tharthe dl- 
To & D, 66 leagues. -— 42+0i9'4 nce between 
Toh —_ min. $9766 :. the iwo Ports is 
ToA E, 67 7. leagues, 1,$3055s 67 7 leagues. , 


10 10 

Some may. think it requiſire, that the latter port of this 
Probiem {bould have been a diflip caſe in plain Triangles 3 
bar bec: uſe the ſame things are here wy in the 9 Caſe, 
end the operation manifeſt by the Eighth ang Niath, 4 thoughr 


i 
A nor meeeffary to make another Caſe of it. 


I2.' Coaſt; xp along towards the — I have 


" fight uf « Cape of Healland, beyend which I de- 
fretoftrar inghe next morning it bears from me 
S SF, #nil rs difÞant by eftimation 11 leagues but 
T flear away Soath till two of the clock, :n the 
wmoriirg about 12 leagues;and then would know 
How the Cape bears from me, how far it ts off. 
© As 4dmir A, 1 obſerve the Cape D to bearfrom the South 
Sourheaft 14 leaves; but I ſteer away South, toE 12 leagues. 


I have then A D 11 leagues. AE 12 leagues, the englear A 
22 dcg. 30 win (as for exarple) in tbe foregoing type. - as 
, 


_——- 


by the FRA $t4-Charr; 9 
B3iftrhen for the angle.st E by the 1 I c ee. 


of E--A_D + Oded; be 8,0222 
maſt-1D, ol league, + WTO OF. 


dt 2 =o D) 2: 78 degrees 45 minates. 10.76114 
tang, atfarigle F, 12 degtees 20 mipares: mie 
Which ſfabfira 

thete remains 02 x. 66degrens.35 ms. 


In working chis exatple: becauſe the avgle given 4, I - 
leg 30 min. therefore the other two E and D, are 157d 
nin (by the-firſt Lemma of rhe third Chaprer of plain _ 
g's) the half whereof is 78deg 45 win. Whereby we find an 
EF, 1 dtg-20 min, which hr vs from-$ deg. 45 min. 
remains the adgle ar "5 $6 min. Wherefore lee- 
mg E A 1s a Notch line, nqry Eaſt Northeaſt, namely, 
Eaſt Northeoſt7 deg: 5 min. Notthetly; 


Secondly, for the diſtance of the Cape ED, 
by the8 [aſe, 


rts is 
s. , Y Aficetkeangle found, , +666. $24 0.£9.47- 0,038 
Zo thegilance in the evening ; A Dat leagues: 104139 
So the ſige of che angle given, 5 4Azz 4. 39 min, _ 9.50384 
- Toche diflance inthe mocning. ED 4 6 = leaguer. 066315 


har ie dbove 4 leaguies a6 7 hatP gitar. | . 
I 2, Aeon from 4 certain Port $ 0 wWw 
© leafiies, an or again W by $ on, ru 


pow what point have e my wlf 2u00 ns 
how pant penderyien ” 


4s 24mit Al from A to D South SoathweRtss leagnes.und 
cow if from DroE, Weft by South 30 nes. there is requiredihe . 
cevurſe A; or'T andAE..* 7 

off. IN © com tbe Soar goutbwelt r6ciaWentby Sombure 5 pointe, 

wth F-that is 56 deg. 15 min. which is the complement of 

ves. ff at D, to 130 deg. - So that thenogle ar Dis 423 dey. 45 mins 

© A If Wherefore here are given the two fides A D, and E D,and their 

__ cvarained adgltnt D 3 Therefote---» . 
, 8 


_—: Problems of Sailing: 


A8AD + ED, foleagues, Ce. ar, $,09691 
ToAD:--ED 20 leagues, . - is - » 2,30103$ 
Sos 1 (A»þ EJt23 degrees o8 win. $,72310 
© __. £tF, 07 degrees, 37 1 | $42 004 
V Vhich ſubſirated 2 | 
————— 34 20degrees 31 min. 45 ir . 


V Vherefore ſeeing the courſe from A 10D, is Senth South» 
weft, the courfe from A to 'E.is 20 degrees 31 win. more Wes 
ſterly, that is Southweſt, 2 deg} Saurherly 3 fo that 1 havemade 
py way good Southweſt rwo degrees Southerly. | 


S econdly, for the diſtance wpon that Point, | 
As fine the angle ſound, s A106 ES IT min. c0.47. 043514 
To bis oppoſite fide given, E D, zo leagues, 1,477 
So fine the angle given, 2 D, $56 degrees 15 min, , 9,995 

To his oppoſite fide requized, & E, 71 _ 3, leagues, 1,35:41 


N ie 
Which is the diſtance from thar Port, 


14. There are rwo Ports in one and the fame Poralle},or Liti> 
rude tiflanc 64 leagues, and theres « certain Iſland more 
Sontberly, diflent from the Beftermpſt of theſe Poris 47 
leagues, and frog! the Wefternieſf of them 34 leagues : 1 
demand the courſe from the Eaftermoſt Port tauhat Iflend } 


Let the Eafter-, 
moſt -part. be A 
the VVeſtermoſt 
E, both in one 
and the'ſame Pa. 
rallel KE, diftant 
64 leagues, and 


rp iy png A He = vr - 7 P > 


, t from 7 425 »l at vd 990 .1 51 4 
A. 47 leagues, and from E 34 leagnes 3 thee is required, the 
enrom AWD that.is.che angle at A> or 'the complement 

E£OT. . I Br : ' 


By the 12 cafe of plain Trjangler. — 
As the diftance of the parts A £64 leagues. ca, $8,192, 
To 


by Mercator: C bart, 


theſamim'of 1'D;,"and & D, vr leagues, © "146848 

103 Wh is the d'E:reace of AD, andE D, 13 teagues, 1:i'294. 
10 e RITES 6. epprronk 
—_ - <orrain lige A, 16\_454 1.21624 

F 8.8 1000 
04 h is added ro A E,is to 454 
169 1000 
the MThe half whereof is AB. 40 227 
Ves 1000 , 
de T hen by the 6 caſe of plain triangles, 

, $A» AD 47 leagues, compli ans, 8.32790 

» Radius ; 

"DAB, 40 227 160453 
114 1000 be 
"z Wo:cA, : 583 degrees 5r min. 9993242 


3x Wl That is Southweſt and by Weſt, 2 deg 36 min. Weterly, 
31 {hich is che coarſe from rhe Eaftermoſt port ro the Hizod. 


5. A ſhip ſails from one Port to 4 (econd SSE 

6 leag nes, and from thence to a third 54 leaguer, 

fa ud from that third to the rf Sf leagne::! de. 
re mand the courſe from the-ſtcond Port to the 
7 Whird, and from the third to the firſt > | 


This and the like are to be wrought as. the former, which 
etefore we leave £0 your own praſtice. 


Of Sayling by Mercators Chart. 


\ Nd thus much of the plain Chart, which as ir hach rhis 
Commodity, char ic is moſt eafie ; ſo it hath ome dif- 
mmodiry in:olerable. For there be very few places that can 
ercin be expreſſed, according to the trne Situntion and di- 
ace one from anocher. Which as ic is a great impediment in 
pratice of Navigation, ſo it hath' cxuſed much confuſi- 
in the Geographical, and Hydrographicat deſcriptions of 
ces; loſomuch as there are ſcarce extant any Deſcriprions 
the World or the pares thereof, thar are not peftred with no- 
ous Erroursz the greateſt part ofrhem hence ariſing.1t is in- 
ancient, and till che Sea Compaſs was knewn; it was 
> apteſt Chart that could be uſed; becauſe till then, men 


were 


13> . Problemrof Sailing 
\ —— [> _ for me raed-back the ( 
ey went facth, and nt rye W any 
| > in ſuch places as —_ he Equia ial, alſo 
m1iny other places for ſore Voyages, and evenior long Ve 
ages, wave ar that ® man be ſure to return the ſame w 
that he went, or acer th#ſawe, Othawile, if he truſt i@ 
om Chart, he wilh be moſt groſly deceived many rimes 
is courſe a point or1we of-his Compaſs, .and in his Diſtanc 
many hundred miles, Bur in this Sea-Chart called Mercas 
all or any parts of the World may be ſet. down, according et 
their Longitudes, Larirudes, Connfes and Diſtances, a truly ar 
far more conveniently for dbe Mariners uſe, then upon 
Globe ir ſelf :.So that it will truly ſhew the diretion 
diſtsoce from place io place, which way locver 8 may goes: 
returns. 

Somemen will ſay, that in divers reckonings by A wo 
Chart, they have faund-as littte ecrtainty.. as by. the plail 
Chart, VVYhich 1 deny nogbut the reaſon is, becauſe there 5 
few or no Chares made dire&ly according to this Proje&tic 
Ir will be ſaid, Yes, there be many ; and that a man may 
of chem whenſoever he will beſpeak them, + I. grant ® mai 
may haye thoſe which are ſo .called, but that which is ſuch 
deed, muſt not onely havethe Meridians, Parsllels, and R 
drawn according rs this Pt6jeRtion ; but tbe Sea-coaſts 
be inſerted by the like 'Art and means a: they have former! 
been inſerted into the common Sea-Chart: otherwiſe, he th 
ſhall eransfer places out of the common Sed Chart inzo 
caters, without due knowledgand reſpet upon what occalis 
or for what reaſon they were (o placed in the common.$ 
Chart ; -he (hall rransfer the Errors of the one into rhe othe 
And that ſometimes, with jacresſg _,VVhezefore ir requizg 
more then an ordinary judgment, ts draw a Plot dire&ly Mi 
cording to this ProjeQion, for any place or places 5 ant 
muſifurther know, or be made acquainted with the reckouin 
of Marioers frequenting thoſe places 3 and that truly wheth 
_ any or wi ky, and whechec nay 4 or | Y 

with their plazs, and ſo comparing. one thing with ao 

ther, 'and welghta all ip the baſan: Fe 5 goodJody bs 
ſhall be able co doir, The groun the_Projeion, 
kind of Charts was pointed at_þby Tivexy, many buodn 

' years fince 3 and according to that, greupd, Meacawr [4 
lace years ſer forch, an wai + of the YYaulds, 


- 


by Mereators Chart. . 13 
theſe have been called AMeorcators Charts. ined Nur 


to deſcribe them was firſt raughe by that learned ; 
of our times, Mr. Edward Wright, in his Book of the Cer- 
an of Errerr in gation. From eee alſo oy 
reaſons of theſe enſuing Problems are to be taken: 
would be as grareful ro our own +Country-men as to 
gers, I ſee not but we may aſcribe as much co himia 
s, 85 r0 any other man. Now that which he hath ſkewed 
perform by the Chart it ſelf, we will here hew towork 
Dodrine of plain Triangles, uſing the help of ihe Table 
arithm Tangens:, beginning at 45 degrees 00 minutes, and 
increaſing upwards, accounting every 30 min. to, be one 
res of the Meridian line, as the Tangenc of 45 degrees 
min. to be one deg. of che Meridian line,che Tangent of 46 
x. 00 min. to be twodeg. 00 minutes of the Meridian line, 
d ſo forwards, ſo that every minute is two minarcs of the 
ridian line 7 and although that theſe be nor the ſame Meri- 
parts that are in the DoQrine of Triangles, yet they 
in the ſame proportion as the Secax:s added together 
and ſhall produce the ſame ſolution to every; Problem 
Sailing by Aſcrcaters Chart, as the other Tables do; bur be- 
aſe in this ſmall Volume we bave but one Chilied of toon 
arithmes, 1 ſhall work by Leagues, and not by mites, or mi- 
res 3 yet 1 (hall reſolve the ſame Problems of Sailing by 4ter- 
x77 Coarty that ate ſet downin the Doftrine of Triangles. 


rob,t. To find by theſeT ables what Meridiouel 
ag nes are contained in any difference of [atitade 


O perform this Problem, we muſt take half of each ofthe 
given Latitades, and co each kaif add 45 degrees comim. 
I the Sum ſhall hew us the degrees and minates, wherewe 
| find the Tangent to gire us the Meridional leagues from 
:quinottial co each laticude,but it ſhall ſaffice us rs ſubRraft 
Ir Tangent out of the greater, and to multiply rhedife 
ou a greet Poder an divide thae ProduRt by 
” quatrent meridional leagues contain- 
As-L, meth deg 
ASL one Jo deg. oo min. che other 72 dey. 35 
-- The haifof 5odeg. oo min. is 2x deg. 00 min; ww 
2 45. Geg. 0@ min, nee CAC 
The halt of ga deg. 55-min, is v6 degs 17 min, £nd'an” _w 
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td which add 45 deg» oa min.- the Summis 61 deg. 17 min. 


where we muſt look the equal parts, viz. at the Ta 
Ct deg. 17:min and 4 half, which are 26147. Which ſubft 
from 4893, and the remainderis 17746, which multiplied 
10, is 1754460, and thi divided by 376, the quotient is 4 
leagues neareſt. which are the meridional leagues concaic 
between the rwo Latiuudes, and the like is to be done tor 
Latiſtudes whatſoever. ke 

Now alchough this way doth a little differ from that 
done by Meridion>! parts,” yer" the differchice is of no yalidi 
t breed any conſiderable error in the courſe, and fo by c> 
. ſequence norin thediftance ; and therefore I deſire a favour 


ble conficuRion of ir, + 


Prob 2. The Latitades, and difference of Lowgitude of t3 
 placerginen ; to find the rumb end diftence? 
T®2 the intent the application may be the more evident, 
will give examples of two places expr:fſedin the Chart. 
As admit the Laritude cf the Lizard tobe 5o deg. 00 min.Qt 
lacicadeof Summer 1f:nds,ſometimes c+1 ed the B:ymadas 23 
25 min. and the difference of Longitude to be 70 deg. oo m.t 
Summer-Iflands being ſo murh torhe Weſtward of the Liz 
1 demadd the courte, & the diſtance from the enc to the orhe 


© A3 in this right »ng'ed Tri- 
angie ADB. Let A repreſent 
the Lizard and A B the Paral- 
lelthereof;,D Shmmer-IſNlands, 
and DB the Meridian thereof. 

- Then is there given D F.the 
difference of Larirude 1+: 35 — ; 
min. and A B the difference of A 2 F449 ©7.427) B 


Lengirnde 70 deg. oo minutes. TIT | 
——_— the angles and Hypothenufal-ſhoanld be found'by t 


fourth and ſe-ond Caſes-of plain Triangles." But becauſe 
this kind of Projetion, the degrees of ING Lar 
tade are not equal }: (except) in places near: whe Equinottia] 
the degrees of Latitute.: ar every Parallel; exceeding the 
greesof Longitude, in ſuch'preportion 23 che Pauinottial 
cede: that para1lct ;- therefore cheſe differences:of 


- & Laticude,muſt ficfl be expreſſed by ſome one common 
ure. 


: 


by Aecrcators (hart; Y 15 
ſare, And for that purpoſe ſerves the Table of Tangents,which 
heweth how many equal leagues are from the EquinoRtial 16 | 
every e of latitude: namely, of ſach equal leagues as & 
degree of Longitude doth contain 20. | 
Wherefore multiplying 50 deg. oo min. the difference of 
Longitude by 20 | haye140 for the Meridional leagues con- 
ained in the difference of Longitude ; alſo | (by the laſt | 
lem) 1 find the meridional leagues conta in the 

rence of Latirude to be 47z. ſo that Þ Bis 473 leagues, and 
A B 146o ſuch leagues. 


T herefore by the 4 («ſe of plain triangles. 
As the differ. of latit. in leagues D B 472 co. atiths 432606 
Is ih proporcjon to Radius. | 
$0 is the differ. of Longitude in leagues A B 1400. 314612 
othetangent of the cumb, s D 71 deg. 21 min. 20-4 7218 
Which ſheweck the courſe from the Summer-Iſlands to the 
Lizard to be Eaft Northeaſt 3 d. 52 m. Eafterly, or, from the Li» 
zard fo the Summer. Iſlands. W $ W, 5 deg. 6z min.Weſtecly. 


Secondly, for the diſtance in the Rumb. 


Reduce the difference of Laticude into leagues ( wultiply- 
ing the degrees by zo) and to the Produt adding one third of 
the minutes. 


Then by the 2 Cafe of plain triangles, 


As fine compl. the Kumb s Art deg #9.min,to.o, 049514 
L To the difference of Latirude D By34z leagues. _25465* 


| To the diftance A D 1100 Iraguess 30416$ 
>) 
y 


And this is the diſtance meaſured in the Rumb 3.th&eis a 
jearer cut berween theſe rwo places, whereof Yo hall ſpend. 
ereafter in Great Circle ſailing, which is by Segments of 8 2 

Rumbs efren chaogiog the courſe, but here whenſoever we 
ipeak of the diſtance of rwo plaecs,we mean cheir diſiance men- 
ured ia their Rumb. 


Prop. 3. The Latitude of two places, and their 


diſtance givm: to udthe Rymb, and dif- 

ference of Longitude. | | 

Aoi 1 ſail from the Lizard, being in the Lackudd of 50 
degrees,upon ſome point _ Welward ephgnee . 
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then find tay ſelf in the Lacitade of 32 deg. r5 mii. T would 
know bat point I have made tny way good; and hov 
mach 1 have altered my Longitude}. 
The difference of Laticude D B, is 17 deg. 35 min. which re 
duced into Lagueh, is 352 leagues: (As in the foregoing type 
As the diſtance ſailed A D, 1100 feagites, co. «r, 69583 
1s in proportion to Radias - | 
$0 is the difference of lacirude DB. 352 leagues 25465 
Toſine complement che Rumbs A,rs deg.zs min. 9.52480 
That is Weſt Southweſt 3 deg, 51 mia, Weſterly. 
Secondly, for the difference of Longitude, 
Find by the firſt Problem what Meridional leagnes are con 
tained in the difference of latitude, which are here 472, then ſay 
As Radius © 
To the diftzrence of latitude in leagues, D B, 472. * "#67392 
So is che rangear of the Rumb. : D,71 deg.21 min. 472 1 
To the difference of longitude in leagues, A B-1426 214614 
Which leagues reduced into degrees, dividing them by 20 
the quotiear is 72 deg. the difference of Longitude required- 


Prob.4. By the Rumb,and Latitudes of twoplate' 
given, to find their diſtance, and difference of 
Longitude, 


' Dmit 1 ail from the Lizard, beifig is the Latitude of 56 
deg. Weſt SourhWeſt 46 55. min. Weſterly, till I find 
miy ſelf in the Laticudgef"32 deg. 25 min : 1 demand how f 
I have ſailed, and Low much 1 b ave altered my Longirade ? 
._ , Thediftance'is found as in the latter patt of the ſecond 
Blem thus. The diffetence of Larirude converted into leagu 
is 352. Say then, 
As fine complem.rhe rumb, A 3 deg. 39 min. 0,495r4 
To the difference of Latitude D B $52 leagues, 25165 


$0 is Radius. | 
To the diſtance A D, 1100 leagues, 30416 
And ſo much is the diſtance ; the difference of Longicude 
may befound as in the latter partof the s Problem, ſaying, 
As Radius, to the difference of Laticude in meridional 
leagues, ſo is the tangen of the Rumb, to the difference'ot 


Longitude in Leagues, 2cob, 


by Mercaters (hart. wu 
ob. 5, By the difference of Longitude, Ramb; 
and one Longitude : to find the other Latitude 


and the dift ance ? | 

dmit I ſail from the Lizard, being in the Latitude of yodeg. 
eſt Southweſt 3 deg. Weſterly, till I have altered my Lon- 

de75 deg. how much haye I laid the Pole, and hewfar am 1 

n the Lizard ? , | 

Reduce the difference of Longitude into Leagues by 20, and 

t makes 1400 ; then ſay, 

$ the rangent of the Rumb 8D 71d. 21 m. co. ar, 9g.jafiy 

the difference of Longitude in leagues, A B, 1400. "$1416L 


$ Radius 
the difference of Latitudein leagues, DB, 4 2.6744 
ſhich 472 leagues multiplied by 376, and the Produtt 
72, and that divide by 10, and the quotient is 17747- 
ich 1 ſubſtraft from the equal parts of the Latitude of $56 
. cs min. Which we found by the Problem to be ar the rtan- 
r of 70 deg. os win. viz. 41893- and the. remainder 5s 
46, which 1ſcek in the rangents, aud find it in the ran- 
t of 6r deg. 17 min. and a half, from which 1 ſubſtraft 45 
- 00 min. and che remainder is 16 deg- 17 min., and a half. 
ch being doubled, is zz deg 35 min. The latitude of ther 
to which I am come. 


Secoudly, for the Dift ance. 


aving already the Romb, and difference of Latitude, it 
be found as in the ſecoad and fourth Problems ; ſaying, 


Fg 


y $s ſinecompl. che rumb,: A 1nd 39 m. co. ar. ©, 49514 
i be difference of Latitude, DB z52z leagues, 254654 
agu Radius, , 

he diſtance, A D 1100 leagues, $04163 


457: :Mob. 6. By the Ramb, the diſtance,and one Lats- 


_ tude given : to find the other Latitude, and the 


o4r 68difference of Longitude ? 


p_ mit 1 ail VVeſt Southweſt 3 deg. 51 min. VVeſterly, 1106 
ongd agues, and then find my ſelf in the Latitude of 32 deg- 
\ce'offF min. 1 demand the Latitude of the place from which I 


ze, and the difference of Longitude between that andebis ? 
Prob, B 3 Fir, 
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Firſt, for the difference of Latitude, 


As Radius. - 
To the diſtance run A D 1100leagues, 3041 
So fine compl. therumbs A, 18 deg. 39 min. \ 95*48 
Tothedifference of Latitude, D B 352 leagues, +. 25465 

Which zz leagues converted into deg. is 17 deg 35 miaure 
the difterence of laticude required ; which added to zz deg. 2 
min. makes 50 deg. oo min. the latitude of the firſt place. 

The diftecence of Longitude is found as before in the thir 
Problem; ſaying, 

As Radius to the diff:r. in Latitude in Meridional leagu 
ſo is the rangent of the rumb, tothe d f:rence of Longitudei 
leagues. 

And thus the diff:rence of Longitude will be found as in thi 
example: to be go deg. oo min. 

If ac any time you defire to convert this difference of Loni - 
gitude found in any Parallel into leagues, you may do it afte$- 
this Example. 


7. Admit there be two places both in the Pa 
rallel of 50 degrees, which differ in Lo 
gitnde 70 deprees CO minutes + [ deman 
the diſtance of theſe two places ? 


Firſt; it is to be underſtood that the leagues of Longitudei 
any Parallel, are not in proportion to the diſtance in league 
as the EquinoRial is to that Parallel, or as the ſemidiameter « 
the one, is to the ſcmidiamerer of the other. 

That is, 

As Radius it in proportion, | 
To fine compl. the latitude, 5c 50 deg. oo min, gv$080 
So is difference of longitude. 1400 leagues, 3146! 
To the diſtance in that parallel, 900 leagues, 29541 


—_—— 
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T able for the angles whiah every Rumb 
maketh withthe Meridian, 


North 


 — 
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Propoſitions in ASTRONOMY ant 
NAVIGATION, performed by the 
Tables cf Artficial Sines, Tan- 
gents, and Logarithens, 


Prop, 1. The Suns place being known, to find hi 
Detlinatioy, 


\ S Radius ro, the ne of greateſt declination, 23 dey 


30 min_ ſo isthe ſine of the Suns diſtance from the next 

Bquinotial poiat,rotbe fine of his preſent declination, 
So the Sun being in 20 deg. 35 minutes of Texwras, hi 

declination will be found to be r7 deg-58 min. almoſt, 


Prop. 2. T he Suns declination being given, to fin 
his place in the 214tach, 


AS the fine of che greateſt declination is te Radius, ſo is tl 
preſent 8eclinazion to the preſent plice. | 
So the Sun HWavihg 17 deg. $3 min. of North declination, bi 

place will be found to bein zodeg. 36 min, of Tara, or a de 


24 minutes. , 


-- 


Prop. 3. The Latithde of the place, 'and declinati 
97 of the Sun given, to find his Amplitude, 


A $5 the Co-fine of the Latitude is ro Radius, ſo the Gne of 1 
de:/ ination, to ihe finc of the'amplitade. = 


Propofitions in Aftronomy, orc. v3 * 
$0 the Sun having r1 d, 49 m- of Natth deglination, hisam» _ 
litude Will be found to' be t9d."ty m. North 'alfo + For this © 
s general, that if the San be in Northern Signes, as'in 
Taurus, Gemini, Cancer, Lev, Virgo, he hath North declination, 
and North amplitude. And if ia Sourhern Signes, as in Libre, 
Scorpio, Sagittarix; ,Capricern, Tiſce;, or Aquarias, South declinati- 
on, and South amplicude, 


Prop. 4, The Sans Lbtton and amplitude 
given, to find the beight of the Pole, 


$ the fine of the amplitude, to the fine of the declinacion ; 
#2, Radins ro the Co-line of the latitude. 
So thedeclinarion being 11 deg. 43, min. and the amplitude 
19 deg. 7 min. thebeighr of the EquinoQial will be found co- 
be 38 deg. 19 min,whoſe complement 5 i deg. 41 min. is the 


height of the Pole. 


Prop. 5. T he latitude of the place, and declination 
of the Suw given, to find his right” Aſcenſion. 


A* Radius tothe tangent of the Suns diſtance From the next 
EquinoRial point, ſo is ike Co-fige of the greateſt decling- 
tion co the tangent of the right aſcenſion, 

So the Sun being in 20 deg. of Tawrn: (that is so deg. from | 
the next Equinoftial point Aries) his right aſcenfion will be 
found to be 47 deg. 323 min. 


Prop, 6. 7 he latitude of the place, and declinati- 
onof the Sun 4 , bo find the aſcenfconal dif- 


ference, which 15 the time of the Sun riſing or 
ſetting. | 


AS the Co-rangent of che latitude, to the tangent of the de- 
clination ; ſo is Radius to the fine of the aſcenfional diffe- 
rence. | 
So the latitude being $51 deg, yo min. North, and the deeli- 
B « nation 
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gation 20 deg. the difference of Aſcenſion will be found to be 


27 deg 14 min. which reduced into time (by allowing 1 
for on konr trad four minutes of time for one pple Fr 
give one hour, andalmoſt 49 min. for the difference berween 
the Suns riſing or ſetring,before or after the hour of fix,accorde 

ng'to the time of the year, that is, when the Sup is in Nox- 
thetn fignsthe Sun riſes befote, and ſets after fix, and in Sou» 
thera ſigns he riſes after,and ſets before ſix. 


Prop.7. The amplitude,and difference of aſcen- 
ſion of the Sun,or Star givenyto find his decli- 


vation, 


$ the fine of the aſcenfional difference is to the Co Hne of 
the amplicude, ſo is the Radius to the Co-ſine of thede- 
clination. 

'$o the aſcenſional difference being 27 deg. 34 min. ſhews 
the Sun riſes at 4 a clock and 10 min. which converted into 
degrees makes 6: dcgrees 30 min. and the amplirude 33 deg. 
zs min, 

Thedeclination wlll be found to be zo deg 10 min. 


Prop. 8. The Latitude and declination given, 
to find the Meridian alritade, 


F the Sun have North declination. and the complement of 

the latitude to the declination, the Sum is the Meridian 
alticude : But.if the Sun have South declination, raQrhe 
declination from the complement of the laticude,the refidue is 
the Meridian alticude. 

So the latitude being 5 1 deg. 46 min. the complement there- 
pf is 33 deg 20 min. and let the declination be 23 deg: yo min. 
North : Add 38 deg. zo min. to 23 deg. 30 min, the Sum is 
$1 deg. fo min--the Meridian altirude. But if thedeelinarion 
bed been 34 deg-30 min. South, ſubtrat 23 deg.' z0 min. from 

deg. 20 min. the temain would be 14 deg. 50 min. foruhe 

eridian altitude, 


Pi Ps 
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and Nevieatis. 23 
Prop.4. The latitude and declination known.to 


find the herght of the Sun at any homr, 
A $ the Co- fine of the hour from the Meridian is to Ravliue, 
lo = tangent of the latirude.to the tangent of a fourth 
ark. 
$o in the latitude of of 51 deg. 39 min. and one hour from the 
eridian, (which is either 11 or 1 a clock) this fourth ark will 
foundrto be 52 deg. 28 min. 
Then conſider the declinatiqn of the Sur. and the hour pro- 
oſed, if the latitude avd declination be alike, borh Noh as 
ith us, and the hour propoſed be berween noon and fix, take 
hedeclination our of the fourth ark, the remainder ſhall be a 
ifrh Ark :---- But if the hour fa'l berween fix and midnight, 
>r the latitude and declination be uniike (one North, the other 
e of MWouth) add the declination ro the fourth ark, and rhe Sum ſhall 
de- We 4 fifth a:k; if the Sun exceed go deg. rake ir from 180 deg, 

he remain is the fifth atk. The fifth atk being found, 

wy Say, 
ato As the fine of the fourthark, to the fine of the latitude 3- fo 
eg+ he Co fine of the fifth Ark,to the fine of the altitude. 
So the latitude being 51 deg. 30 min. North. rhedeclinaiicn 
3d. zom. North; 1t it be required ro find the Suns alitude 
t7inthe morning,you ſhall find it to be 27 deg. 19. min, 


'"n, Prop.10. 4 helatiiude of the place, the decli- 
nation of the Sun, and the altitude of the 


Sun given.to find his Azimuth. 

of ym whether the Suns declination be North or South, 

ſo have you his diſtance from the Pole.----- Add the Suns 
he diſtance from the Pole, the complement of your latitude; and 
-is We complement of your alticude all three into one ſum, nd 
rom half char ſum, ſubrrat the diſtance of the Sun from the 
Pole,and note the difference ; 
1 hen ſay, 


7. As Radius, tothe Co-five of the altitude, ſo the Co-five 
ff the latitude to a fourth lige. 

2. ASthis fourth ſine is to the fine of the half ſum ; ſo is the 
ine of the difference to a ſeventh fine; unto which ſeventh 
inc, if you add the fine of 90 deg. half that ſum will be the 
ne of an ark, whoſe complement beiog doubled is the Azi- 
nuth from (he-Notth part of the Meridian. - oo 
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So if the laticude be x1 deg. $0 min. North, the declingt 
26 deg- South, and the altitude 12 deg. the Azimath from «© 
| North part of the Meridian will be found to be 140 deg. 


Prop. 11. The Ty 'to find how man 
minutes, or miles of the Equinothial, make 
degree of longitude inany Parallel. 


AS the fine of 50 deg, is ro the fine of 60 deg. ſo the 
fine of che latitude, to the miles anſwerable to a degreei 
the latitude deſired. | 
So in the latirude of 51 deg. 40 min. 37 miles will anſwer 
one degree in the longitude, 


Prop.12. T he courſe and diftance given, to fi 
ths difference of [atitade, | 


$ the fine of godeg. to the Logarithm of the miles run, | 

the fine of the courſes diftance from Eaſt or Weſt, roche di 
ference of latitude. ; 

Soif thecourſe be Weft SW (which is 22 deg. 30 m. fre 
the Weſt) the miles 225, the difference of latitude will be for 
to ber deg. 2 6 min. 


Prop. 3 ?. The courſe and diſtance piven, to 
the difference of longitude, 


AS the ſine of go deg. is to the miles run, ſo is the fine of 
ceurſe from Sovrh to North, ro the miles you atc dep 
from your firſt Meridian, 

Se if the courſe be N Wby N (which is 33 deg- 45 min. 
the Notth) the miles run 130, the number of miles which 
are departed from the Meridian will be found to be 100, whic 
if you divide by tbe number of miles anſwerable to a 
Jongitude in the latirude,you then find your ſelf to be; the qu 
tient gives you the degrees and minutes of difference of long 


; Prot 


ard Navigation, 25 


Mevidiw given, to find the courſe, <2 


$ the miles con, to the fine of y@, ſo the departure from the 

Meridian, to the fine of your courſe from North to South, 
* Soifthe departure from the Meridian be 75 miles, in running 
I - "v3 the courſe ſteered is zo d. whick is SW by S Sou» 
therly, 


Prop. 15. T he latitude of the place, the declinats. 
ou and altitude of the Sun gruen, to find the 
hour of the day, 


"bow the Suns diftance from the Pole,the complement of the 
latitude,and the complemenr of the altitude inco one Sumy 
and from halftbe ſum ſubſiract the complement of the altitude, 


notiog the difference ; 


Thes / ay, 


1. As Radius, to the fine of the Suns diftance from the Pole. 
ſo the Co- Gnedof the latitude, to a fourth fine Then, 

2. As this fourth fine, ro the fine of che half-ſum., ſothe fine 
of the difference,co a ſeventh ſine ; unto which ſeventh ſine, if 
you 2dd the fine of go deg. half that ſum will be the fine of an 
ark, whofe complement doubled and converted into time, is 
the hour required. 

So if the latitude be 51 deg. 30 min. the deelination 20 deg. 
Northward,atid the altirude 13 deg. the time will be found to be 
6 hours 14 min. almoſt, 


T he 
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Prope/itrons G eographical, 


The uſe of the !ollowing Tables in Que- 
ſtions that concern Geography. 


7 onk there be diverſe ways ro find the diſtance of pla- 
ces, viz. by the Globe, by Maps, Geomenically, &c. Yet 
the moſt exat ot all other is by Tryigonomerry , which way we will 
hece lay down in three Propoſitions. 


Pcop.1. 7 woplaces differing onely in the Lati« 
tude to find their diſtance. 


In this Propoſition there are two varieties.vi7. 

1. If the two places propounded lie under one and the ſame 
Meridian, and both of them on one ſide of the Equino@ial; 
you muſt ſubtrrat the leſſer Latitude from the greater, and che 
zemainder converted into miles (by allowing 60 miles to a de- 
gree) will be the diſtance required. 

Example, Vincentis and Auguſta lic under one and the ſame 
Meridian, and both on the North fide of the EquipoRial ; Vi- 
centia having 44 d. 5F m. latitude, and Angu»fs 47 d. 42. min. la- 
ticade; the diff-rence of latitude is 2 d. 479 m. which converted 
into miles by multiplying it by 60. and adding thereto the odd, 
minutes, maketh 169 wiles,and rhar is their diflance. 

2. fone placelic on the North, and the other on the South» 
fide of the EquinoQial (yer both under the ſame Meridian) you 
muſt then add borh the latitudes together, and the ſum con» 
yerced into miles,will give their difiance, 


Prop.2. Two places differny onely 11 Longi< 
tude, being orven,to find their diſtance, 
In this Propoſition alſo there are 1wo varieties. 


x If the rwwo places propounded lie under the a 
then 


Propoſitions Geographical, 
the difference of theic longitades reduced into miles (al- 
| iog's> miles to a degree) giveth tbe diftanceofthe places 


quired. 
Example, It is required to know the diftance of the ſand 
on from the Ifland St. Themes, (both lying under the E- 
uinottial) the 10and Semerre bath long, 137d. 10 m-and the 
fland of $S. Thems hath long. 33d. 10 min. therefore the difec- 
ace of cheir longirude is 104 d. which mulciplicd by 60, ma* 
eth 2640 miles, which is the diſtance of the ſaid places. 

». But if the rwo places propounded diff:r onely in longi- 
ade, and lie nor under the EquinoRtial, bur under ſome other 
ntermediate Parallel, berween the Equinottial and one of the 
oles,then to tind their diſtance, (the proportion will be, 

As the Radius, or ga deg. is to the Co-Gine of the common 
lacitude 3 
So is the fine of half che difference of longicude. to the fine 
of half their diſtance. - - * 
Example. The Cities of (qmpeſicils and C:nftantinople have 
doth one latitude, viz. 43 deg. a, min, bur diff:cin longicude 
3 deg. 15. min. The complement of their latirade is 47 deg« 
od the half longitude is 2: deg- 39 min, zo ſeconds ; there» 
Ore the operation is thus to be framed. 

The Radius or fine of go deg. AST; 
the Co-fine of the common latirade 47 &. 9.864x 
he fine of the half diffcrence of lengi- 2 
tude 3:d.z7 m.30 ſec. 9,166 
The fine of half their diftance 9.4}05F 
Whoſe arch 15 d. 3t m. being doubled, giveth 31d. 16 ne. which 
converted into miles (as before is raugn») giveth 1876, which 

la- By is the diſtance between the two places requiced. 


dd BY Prop. 3. Two places being given,which di fer bath 
oo in longitude and latitade,to find their diſtance. 


_—_ In this Propoſition is contained three varieties. 
r1- If oneplace be under the Equinotial Circle, ani the o- 
. ther cowards either Pole, then the proporcion is, Wk 
be AS the Radiusor fine of go degrees 
Is to the Co-ſine of che diffegrhce of loogitude : 
S0 is the Co-ſine of thelarirude given, 
al. To the Co-ſine of thejs diſtance required. 
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23 | Propoſition: Geographical. 


Example. If it were required to find the diſtance of th 
Iſland of St. Theme (which lieth direRly under the kquinoRi 
and hath longirude 38 deg.) and the Cirtyof London(which hat 
51d. 3 min. latirude, andzo d. longitude) their diſtance will 
be found tobe 3222 miles. 

' 2. If both the places propounded be without the Equino. 
Rial, and onthe Northern or Southern fide thereof, then the 
proportion mult be wrought at two operations, and becauſe 
there is ſome difticulty therein, we have added ihe follow; 
figure,which will make ic perſpicuous to che mcanelt capacity, 


Let D repreſent 
Londen, whole la- 
ritude is F D gr 
deg. 30 min. and 
longitude 20 d. 
no min. and let 
O repretent Fern - 
falew. whoſe lati- 
wde M ©O is41 
deg. 4o min. and 
longitude 66 de- 
grees, which be- 
ing known, you 
have given (1) 
the ſide BD. the 
complement of 
the latirude of O 
London, 38 degree, 34 min- (2) the fide B O, the complement 
of the latitnde of Feruſalem, 58 degrers, 20 min (3) the angle 
DB O (whole mexſure is F M) the difference of latirude 46 deg; 
ao min ; and It mT required ro find the ſide D BR. Therefore the 
Proportion is, 

I. AStheRadiug B M go degrees, 10,0000800 


To the Co-fine of DB O 44 degrees. $:3$417712 

So is the tangent of D B 38 deg, 30. min, _9-9006053 

To the tangentof BP 28deg.5s.min. _ $:7423764 

Which being ſubſiraRed from BO $8 deg. 20 Min. there re- 
waineth O P,29 deg 25 min.then ſay, 

2. ASthe Co-fincof B P6:d.g min. 9-9421638 

To the Co-fine of PO 60d 3F-min. ' $.9i00535 

$0 is the Co fine of DB gt d.gv mitt. 991944} 

19,0335978 

T'6- 


P rop oft ons & cop raphs "— 19 
0 the Co-fineof DO 514. 5 mia. «Sa, 


plc complement is 38 deg. 5 m. which converted into miles 
fore is caught, fecis 2331 miles, and ſach is the diftance te» 


ed. 
If the two places propouuded differ both in longitade and 
ade, and be both of them without the EquinoRial, and one 
hem cowards the North, and the other coward the South 
e, then the proportien is 
As the Radius is to the Co-ſine of the difference of langi- 
rude, 
is the Co-rangeat of one of the latitudes, co the Tangent of 
another ark, OT | 
Vhich being ſubſtrated out of the other latitude, and god. 
added thereto, fa 
As the Co-fice of the ark found, is toche Co-fine of the 


remaining, 
3o is the Co-fine of the latitude firſt taken, to the Co-fine of 


diſtance. 

heſe are all the varieties that can poſſibly bappen ia any 
poſition concerning the diſtance of places, andis che exadtelF 
y that can be invented, provided the longicude and latirude 
truly given, 


£30 : ”T k 
A. Tablc (h:wing the Longitude and] 
| tirude ot all che principal Cities 
: Places in Ewrope, according t& the 
Obſervations of Tycho, Longo. | 
montanus Ke pier, and others. 
The Namcs o; ric | Latitude Longi 
Plcs D x[D 
| lerardris in E2ype , 5 9150 
Amſlerlam 2<[:8 
| dntioch 2<179 
Antw rp in Brabint, V2128 
Aquniſrrane ; :8 
Athens | | F2 
Au »% Fi:de! 35 
Brby/on 
Barwict 
Prifze: in FleanCert 
Brueſwrck 
Braridenbarg 
Calecute in India 
Carlrie 
Cencerbury 
Cambridge 
Cealce 
Conlantinople 
Forer 
Dublin 
Damaſec: s 
Edinburgh in S:1 lend 
Epheſus 
Frankford wp-n Mwrne 
Frei fred pen gd. 
Florexce 


Mlebwry i in Zend. 
wnt Sinai 
rpurge . 
aſter in Veſipbal. 
es m lItahy 
warh in England 
bone in France 
nlve 

imbere 

{ord 

ague 

rus 

1dxa 

terbure 

one 

Y 8:33.49 

otterdam 

d-ſex 

ardes in Lydia 

alisburg 

—_y 


pies 
ubing Wittenbery 
enice 
1enna 
lramburt 
it tenburg 
o'ms 


York 
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== Theuſe of the Tables of the Sun and Stars 
| Right Aſcenhon, WC. 
A T the end of this Book, you have two Ta 1 
the anc ſhewing the right Aſcenſion of the $ 
every day in the year, the other ſheweth the right ; 
cenſion, and Declination of certain of the moſt 1 
nent fixed Stars. I will in this place ſhew bow by t 
Joynt uſe of theſe two Tables , any Star mentioned 
the T able of Siars will come to the Meridian, end 
rule will bold general for any Star, whoſe right Aſc 


ſon and Declination ts known, The manner of work 


i as followeth.. 


The R ULE. 


Subtratt the right Aſcenſion of the Sun from t| 
r19 ht Aſcenſion f ; 


the Star, (whoſe time of coms 
to the Meridian t5 required) the Remainer us the ti 
;K-; ſaid Stars coming to the Meridian, After 

if the right Af enki of the Star be leſs thenth 
right Af, cre the Sun, add Twenty four hom 
therewnto,and ſubtratt the right Aſcenſion of the 
therefrom, the Remainer 15 the time of the Stars c 
ing to the Meridian. 

Example. Upon the Eleventh of Decembergt 
required to know when the Bulls eye comes to the M 
ridian;* by your Table of the Suns right Aſcenſion 
you find thas the Suns right Aſcenſion on the Elevent 


. of December, « Seventeen hours fifty nine nzinutes 


.., *andyggenr iT able of Stars you find the right. Aſcen) 


of the Bulls-ege ro be four hours ten minutes. Now: 
; (actording to your rule ) becauſe the right Aſc 
-of the Sun 1 more then the right Ales 


enſion of t 
Stars, and Subtraflion caunet be made, you neuſt ad 
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vent) four bours to the Stars Declivation, ſo will the © © 
be Twenty eight hours ten munntes; from which © 
e Seventeen howrs fifty nine minutes, the right Aſ- 
ſion of the Sun , the Kemainer will be Ten hours. © 
ven minutes, at which time the Bulls-eye will come 
the Meridian ox the Eleventh of December, after 
e Sun,that is,at eleven minutes paſt tex at mpht,the 
wlls-eye will be due South, the like of any a Star 
boſe right Aſcenſion is known, Ste the following work, 
ho, mi, 
ight Aſcenſion of the Sun on the Eleventh of Decemb.1 7 po 


ight Aſcenſion of the Bulls-cye 4 10 
wenty fcur hours added 24 - © 


he Sum 28 10 
e Suns right Aſcenſjon ſubtrafted 17 59 


emains 10 11 
he true time that the Bulls-eye will come to the Meridian, + - 
This. Rule here delivered ts of excellent uſe for 
eamen, thereby to find their Latitude ; for it 1s tobe 
oted, that the Rules which you obſerve for finding of 
wr Latitude by the Sun, the ſame may be performed 
the Stars, they being upon the Meridian, ai #8. 
[teady noted in the laſt Page of my dotirine of Trian- 
les, towhich I refer yow. | 


The Altitude of ary known Star being given , . to 
find thereby the hour of the night, 


7 7 the former Rule fond the time of the k nown 
_) Stars coming to the Meridian , on the day propo- 
ed, Then ſeek out the Horary diſtance of that Star 
om the Meridian , which may be found by the ſame 
ule, as you find the honr of the day by the Sun,. as is 
Prop.1s, 0 ft | Theſe 


36 Of the Variation of the Compaſs. 
Theſe things being found , if the Star be 'on 
Eaſt fide , net yet come tothe Meridian, the differth 
of thoſe two n#mbers of hours is the hony of the nig 
but if the Star be Weſtward paſt the Meridian, 1 
ſums of thoſe number of hours is the hour of the aig 


Of finding the Variation of the Compaſs. 


By the third Propoſition before going, you are tan 
to find the Smns phcx or that 1 4 fo diſtant 
San riſeth or ſetteth from the true Eaft or Weſt point 

the Horizow. 

Thus if the Latitude given were Fifty one degree 
thirty rwe-minutes, and the Suns Declination F 4 
| degrees ten minutes North , the Amplitude will 

\ found to be Twenty four degrees fifty two mi 
North, becauſe the Suns Decluniation was North. 

Of the Ampli ude thus found,there is often ys mad 
at Sea, for finding the Variation of the Compaſi;whitl 
1s done after this manner. 

Swppoſing the circumference or outermoſt edge of tl 
Card or Flie of the Compaſs to be divided into thr 
hundred ſixty degrees, and the Points of the Needle 
to be placed direttly u»der the Flower de Lwce or Nortl 
and South Points : You are 10 obſerve at Sun-riſmng 
ſetting, how many degrees the | Sun is from the Eaft or 
WW Meft Points of the C ompaſs, which number of degrees, 

 »f they agree with the Amplitude found by this Poſs 
| tron, as 15 before ſhewed, My | be on the ſame ſide , than 
 haththe 4 ompaſs uo V, arial 09; but if t pl di Or, 
' look how many degrees that 4b ence xs, ſo much is th 
 PDariation, 


As for Examyle ; Admit I find the Amplitude g 


Of the Variation of the pw, > K. 
Twenty fonr deprees fifty two minutes. wrly, 
"en ere {oor he PI Id ſet almoſt Twe oe 
grees from the Weſt to the Northwards ; but obſer- _ 
ng at Sun-ſetting with my Compaſs, admit T find s 
et but nineteen { Fees from the Weſt Point of my 
ompaſs to the Northwards , then hereby I gather 

bat the Variation of my Compaſs is almoſt ſix degrees: 
nd thus you may find how much the Variation of the | 
ompaſs 1s. Now 


"IT 
; 
, ? 


To find which way the Compaſs varieth. 


If the degree of the (ompaſs which direitly reſpefts 
he Sun at his riſing or ſetting, ( namely”, the degree 

Amplitude found as before) be more towards the 
ight hand, then the Sms rifing or ſetting, the Vars- 
tion is Eafterly ; but if it be more towards the left 
band, the Variation 1s Weſterly : Fecauſe when a mans 
ace is towards the North , the Eaſt 1s os his right 
band, andthe Weſt on his left. | 

As in this Example, 1 find by the Amplitade that 
he Sun ſhould be ſet almoſt Twenty five degrees from 
he Weſt point of my Compaſs Northerly ; bus ſetting 
he Sun, [ ſee that the Twemy fifth Ow of my Coms- 
paſs 1s more towards the right hand than the place of 
un ſet, therefore I conclude , that the Variation 15 
afterly. | 

And thus is the Variation of the Compaſs fonnd to 
e almoſt ſix degrees Eafterly, ſo that the N. orth point 
pf the Compaſs ſhews not the true North , but points 
Imoſt ſix degrees to the Eaſtward of the North , and 
onſequently all the other points of the Compaſs direct 
wore towards the right hand, than they ſhould do by 

j- 


2 al moſt 


We ne Of fading the Lttude, 
| almoſt ſix degrees: And the like in all, Pants 15 t 
be underſtood, if the obſervation had been made at Su 


ring. . | 
«\ Note... It is futeſt to make theſe obſervations wh 
the Sun ſeems to be a little above the Horizon, namel 
when the lower edge of the Sun ſeems almoſt to tone 
the Horizon, though by reaſon of his refrattion a 
parallax he ſeems tobe above it. 


By the Altitudes of any two known fixed Stars taker 
when they are both in the ſame Azimuth , to find 
the hight of the Pole. | 


Eo... . ..F 
K. As che ine of the difference of the Stars Altituder, 

# tothe fine of the diſſerence of their right Aſcenſion; 
fo ® the ſine of the nterer Stars diſtanc: from the Ap: 
parent Pole, to the ſine of an angle to be kept. _ 

Again , Compare the furtheſt Stars diſtance from 
the Pole, with the diſtance from the Zenith, and ſay 
As the Radius, is to the ſine of the complement o 
the Aagle kept ; ſos the T angent of the leſſer of the 
compared -— to the T angent of the firſt baſe. 
Subtatt.the firſt baſe our of the greater of the two 
compared arches;& the remains ſhall be the ſecond baſe, 
7 hea laftly ſay , 
eAs the ſine of the complement of the firſt baſe , 
Is to the ſine of the complement of the ſegond baſe ; 
So ts the fine of the complement of the leſſer of the 
tw2 compared arches , 


To the ſine of the beight of the Pole of Latitude, | 
A 


ia had td oft Lf Wd! \WS wd 


4 A A 
1.9, * Sa. 


als A _ - 
y_— —_ tt AY ww | i l 2 


A able ſhewing what| 
ay of the week the firſt 
ay of March will fall 
pon ſor 20 years. 


THE 


Deſcription and U s n 
OF 


661 
662 
663 
664 
1665 
666 
16 67 
1668 
) 670 
671 
1673 
1673 
1674 
1675 
1676 
1677 
1678 
1679 
1680 


Friday 
Saturda y 
Sunday 
Tueſday 
Wedneſday 
Thurſday 
Friday 
Sonday 
Monday 
Tueſday 
Wedneſday 
Friday 
Saturday 
Sunday 
Mondav 
Wedneſday 
Thurſday 
Friday 
Saturday 
Monday 


An Uaniverſal 


ALMANACK, 


Efore you can well make uſe of this 
Almanach, you muſt hnow on what 
day of the week the firſt day of March 
falleth upon in any year , which the 
Table adjoyning plainly ſhewetb for 
20 years, v12. to the year 1680,which 
Table may be continued ſo far as you 
pleaſe, by leaving out one day between 
every ſourtb year , as you ſee done in 
the years of this Table, © 
Ako f the ny fog which the 
ay of March fails 74 
4Pin the day of th; NE 08 
may be eaſily ſound , as by Ex ample 


following will appeax. 


A Fievre of the Univerſal Almanack:. 


March 
Novem. 


Aueuſt; May (Offober | 
[Fancy 


pal |Sepremb | fune | ; 
* Tu'y "Decemb,'Februa. 


PO RY 


| 12... $3.\.k:3S 


| 29-1.20\: |: i234 


| 26 'j 37" 1" 38 


' Theſes of this Almanach are ouly two , 

The firſt is, Any day of the Week in any Month or Tear being yi 

ven, to hnow what day of the Month it is. 
he ſecond uſe is, Any year, and day of any Month of that yea 
being given, to know what day of the week it is. 
Example of the firſt. Let it be required to know what day 
the Month the firſt Monday in Auguſt this year 1664 will be 
By the firſt Table you ſhall find the firſt of March was Tue 
day. Now look in the Almanack (in the head thereof ) fort 

Month of Awzuf, under which you ſhall find theſe numbets 

9,16, 23, 30, which denutes, that, the ſecond, the 9th. th 

I6th, the 23 and the zoth, days of, Awguſt were Tueſdays, | 

cauſe the firſt of March was a Tueſday , than the ninth dayc 

Awguſt being Tueſday, the eighth day muſt be Monday, and { 
'for any other Month. As in the Months of April or ah , the 

$>12,19,atid 26 days of either of thoſe months are Tueſday 

Example of the ſecond , What day of the Week will the x 
day of Oober be in the year 1673 2 The firſt of March in tha 
year will be Saturday; therefore the 4, 1 1, 18, and 25th. « jp 
of Offober are Saturdays. Then the x 8th, being Saturday, ti 
20th, will be Monday. 

_ Thus for every year what day of the wezk the firſt of Ma: 
is of, the dayes-under any Month of that year are of the ſan 
day of the week, whether Sunday, Monday, or Tueſday, cc 
and fo for ever. 


Books lately printed for Geo. Hurlock, at St , Magnus 
' Churck-Corner , »eer Thames-ftreet by London- 


Bridge. | 

HE Complete Shipwright, Teaching the proportions uſed by 
© experienced Shipwrights, according to their Cuſtom of Build- 
eng, with the Drawing of a Draught, the making aud marking of 
a Bend of Molds, &c. both by Artthmetich and Geometry. | bj 
Edm. Buſhnell Shipwright- 

Alſo the Complete Modeliſt for Rigging of Ships. 
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TRIANGULAR _ 
ANON. 
Logarithmical. 
OR 


\ TABLE of Artificial 


Sines, Tangents, and the Com- 
plements Arithmetical of Sines , 
ſupplying the uſe of 


Sacants. 


0 Radius 10,00000,and toevery Degree 
and Minute of the Q#adrart, 


LONDON, 


rinted by I, Godbid for George Hurlock , 
and are to be ſold at his Shop at St. Magam- 
Church-Corner in Thames-Street,neer 
Loxdon-Bridge, 1 66 7. 


TotheR EaDER. 
Wei Hh I S Table of Artificial 
Sines,Tangents,& Arith- 

metical Complements of 

} Sines tO ſupply the uſe 

2 ZZ of Secants,with aChilzad 
of One Thouſand Logarithms , is 
thought fit (by Mr. Rich, Norwood,and 
Her.Bond)to be printed to theRadiae 
IO, 00000, that ſuch as are deſirous 
thereof may have it at a more reaſon-| 
able rate,than the other larger 7ables 
are at 3 and becauſe it 1s in a more 
portable volume, and is of the ſame 
uſe that the other Tables are ; For by 
theſe Tables may be reſolved all plain 
ind Spherical Triang/es, and all Pro- 
blems of Sayling,either according to 
he plain Sea-chart , or according to 
Mercators-chart ( without any _— 
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Queſtions of Navigation. 

Queſtion 1. By the rumb and diſtance of two 

places, to find the difference of latitude. 

the Rad 1s 
þ the fine of the compl, of the regs frons the merid. 

# the dift ance 
þ the difference of latitude. 
Examp.1If a ſhip ſail Weſt North-weſt (that is up- 
the (@xth cumb from the merid. ) the diſtance go. 
29ues :- What ſhall be the difference of latitude ? 
Firſt, I ſee in.che Table foregoing that the angle: 
ich that curnb maketh with the meridian is 67 deg, 
d min,'the complement whereof is 22. deg. 30 m. 
noſe fine is 33268, Therefore 
5 100000 45 to 38268 
Sous 9o to 3494 leagues to the difference of latitude, 
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the Eaft, and ſet 31-Degrees 10 Minutes to the No 
ward of the Weſt: Butif the Declination had been 1F"gle of r 
' Degrees South, chen they would have riſen 31 Degre 
ro Minutes to the Southward of the- Eaſt , andſet 
Degrees 10 Minutes to the Southward of the Wet. 
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Look fgr your Latitude in the head of the Table , the c | 
lination 1n the firſt Column on the left hand, and in the common 
ngle of meeting, you will 6nd nds debred. | 
In the Latitude of 3o deg;''the Suns declination being 7 deg. 
o min, North , I demand the Amplitude. : ya, 
Anſwer, The Amplitude is $ d.' 6 m. from the Ealt Northward, 
Sun-rifing, or from the Weſt Northward at Sun ſetting ; But if 
te declination had been 4 d, oo m. South, in Latitude 3od. 'as 
boveſaid , then the Amplitude would have been $'d. 6 m, vow ; 
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Weſt: declination be , the true Anplitude w 
we be yo Fi orig of che Eaſt or Weſt, 

70u Rave any odd minutes of declinati 
pet gerr ON, you multzaker 
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11 AnPPe”, The Arvplitud: es 16 deg, 43 min, 


